
tractors and more particularly to an intake system for engine combustion air 
ami a method for delivering combustion air to an engine. 

Background of the Invention 

In over the highway trucks and tractors, a long standing practice has 
been to provide a conduit system to deliver fresh air from outside an engine 
compartment to the engine for combustion. Over the years the systems 
utilized have varied. For many years a relatively standard practice was to 
mount an air filter on the passenger side exterior of a vehicle cowl. Such an 
external air filter was coupled to the engine's intake manifold by a suitable 
conduit system. For a variety of reasons, not the least of which was an 
increasing demand for economy of operation, such external air filters are no 
longer used for new vehicles, at least for long distance haul vehicles. Rather, 
air is drawn through intakes which are typically immediately forward of and 
beneath a vehicle's windshield in either the cowl or the hood of the vehicle. 
Such a location has generally been considered to be the preferred location 
because it has minimal effects on air flow past a moving vehicle and because it 
is in a region of high pressure when the vehicle is in over the highway 
operation. 

While such cowl or hood intakes have been generally accepted as 
appropriate for over the highway vehicles, they are not without disadvantages. 
A major disadvantage is that under some circumstances excessive amounts of 
water are entrained in the intake air which can result in engine malfunction 
and even damage. As an example of one such circumstance, gravel trucks 
following loading are ofttimes driven through a mechanism known as a gravel 
washer which floods the vehicle and more importantly its load of gravel for the 
purpose of flushing entrained dirt and sand from the gravel. 
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4 Even though one manufacturer produced a prototype conventional 
highway tractor with an air inlet through a side of its hood, prior to a vehicle 
embodying the present invention, it was standard practice to provide such cowl 
or hood intakes on Class 8 over the highway trucks and tractors used in the 
United States. 

Certain vehicles manufactured by the assignee of this patent have each 
included a relatively large volume chamber or plenum within and adjacent the 
top of a hood. Such a plenum receives air through a hood intake positioned 
near the cowl and centrally of, transversely speaking, the vehicle. The plenum 
functions to reduce the velocity of intake air. Air passes from the plenum 
laterally through an air intake passage restriction where the velocity head is, at 
least to some extent, restored with an accompanying pressure drop. This 
construction has resulted in the discovery of a phenomena. Specifically the 
described construction results in a separation of entrained water from the air 
as the air passes through the restriction, leaving the separated water in the 
plenum. A large flapper valve was provided in the back of the plenum to 
allow water to drain out. Under some circumstances, such as flooding from a 
gravel washer, this flapper valve simply could not handle the volume of water 
collected with the result that water entered the engine along with combustion 
air. 

Accordingly, it would be desirable to provide an engine air intake 
system which would provide an ample supply of air free of entrained water 
while minimizing resistance to the free flow of intake air. 

Summary of the Invention 

An over the highway truck or tractor made in accordance with the 
present invention is a so called "conventional" truck with a forwardly tilting 
hood and fender assembly. The hood, on its passenger side, has an air inlet 
opening. A self securing grating is fitted in the opening to provide air intake 
passages communicating with the vehicle's engine air filter and its engine. 
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* The grating has an endless flange surrounding the intake passages. An 
outwardly projecting perimetral skirt circumscribes and projects from an outer 
part of the grating flange. The perimetral skirt, the flange and a hood 
recessed flange portion, together define a water entrapment recess surrounding 
the grating and disposed essentially completely within the contour generated by 
the passenger side of the hood. This recess functions to accept and divert 
surface water passing along the hood during, for example, vehicle operation in 
a rain. 

An endless intake skirt projects inwardly from the grating flange 
outerpart to delineate the perimeter of the intakes passages. The intake skirt 
and grating flange together define a gasket receiving groove. A gasket 
positioned in the groove coacts with the hood recessed flange portion to effect 
a perimetral seal around the intake passages substantially to prevent the 
surface water in the entrapment recess from being entrained in the combustion 
air. 

The grating flange has a base part and a forward surface part projecting 
upwardly and rearwardly from the base part. Depending on air flow 
conditions, this forward part either diverts hood surface water causing it to 
flow downwardly toward the base of the recess or diverts water up and over 
the grating under the influence of a flow of air entering the recess. 

The grating includes baffles that each slope downwardly from a forward 
end joining the intake skirt to a rearward end attached to an opposite part of 
the intake skirt. The baffles also each taper inwardly from an upper and outer 
side edge to a lower and inner side edge. The baffles function to block rain 
and splashed water from entry into the air flow path. Adjacent baffles define 
sides of the grating intake passages. 

A conduit wall is within the hood and generally vertical when the 
vehicle is in operation. The conduit wall functions to divert intake air flow 
upwardly while any water which may be entrained in the air tends to hit the 
wall and flow downwardly. A gutter with fore and aft drains is below the space 
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between the wall and the grating to receive separated water and divert it 
through either of the drains outwardly of the engine compartment. 

The conduit wall, the hood side and interconnecting end structures 
delineate a space between the wall and the hood. This space is a large plenum 
chamber able significantly to reduce the velocity of intake air. The wall and 
the hood define an outlet choke at the top of the plenum. The choke has the 
effect of increasing the velocity of air flowing from the plenum through it while 
decreasing the pressure of the flowing air. The choke utilizes and improves 
the previously recognized and describe phenomena which enhances separation 
of entrained water from the flow of the air. With the improved choke, as air 
moves upwardly from the plenum through the choke, which (unlike the prior 
vehicles) is above the plenum, gravity enhances separation of water as the 
velocity head of intake air is restored. The separated water is collected in the 
gutter and drained outwardly through its drains. 

A tubular boot defines a portion of a conduit section between the choke 
and the air filter. The boot is preferably corrugated in cross section and of a 
rubber or rubber like material. The boot is effective to perfect a seal between 
conduit structure connected to the hood and an engine air intake. The boot is 
separable from a selected one of the structure and the engine air intake to 
allow the hood to be moved from its normal closed operating position to a 
forwardly pivoted engine exposed position for service. 

Accordingly, the objects of the invention are to provide a novel and 
improved air intake system for an over the highway truck or tractor, a grating 
for such system and a method of separating entrained water from air in an 
engine air intake system. 

In the Drawings 

Figure 1 is a somewhat schematic elevational view of a conventional 
truck embodying this invention; 

Figure 2 is a somewhat schematic, perspective view on an enlarged scale 
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with respect to Figure 1 of the hood and fender assembly and air intake system 
of this invention; 

Figure 3 is an enlarged sectional view of the intake system as seen from 
the plane indicated by the line 3-3 of Figure 2; 

Figure 4 is a further enlarged view showing a detail of a portion of the 
intake system of Figure 3; 

Figure 5 is an elevational view on the scale of Figure 3 of the interior 
side of the intake grating of an intake system of this invention; 

Figure 6 is a sectional view of the grating as seen from the plane 
indicated by the line 6-6 of Figure 5; 

Figure 7 is a top plan view of the grating of Figure 5; 

Figure 8 is an enlarged sectional view of a portion of the grating as seen 
from the plane indicated by the line 8-8 of Figure 7; 

Figure 9 is an enlarged perspective view of a fragmentary portion of the 
grating showing one of its integral clips; and, 

Figure 10 is a plan view of the fragmentary portion of the grating shown 
in Figure 9. 

Detailed Description of the Preferred Embodiment 

Referring to the drawings and to Figure 1 in particular, a conventional 
over the highway tractor is shown generally at 15. The tractor includes the 
usual operator's cab 16 supported by a frame 18. The cab and frame are in 
turn supported by the usual road wheels 20. 

A forwardly tiltable hood and fender assembly 22 is shown in its closed 
operating position in Figure 1. For clarity of illustration, the only under the 
hood components shown in dotted lines are an air filter 24 and its associated 
air intake conduit 25. 

Referring now to other of the drawings and to Figures 2 and 3 in 
particular, the hood and fender assembly 22 includes a hood top section 26 
which is generally horizontal in transverse cross section and a generally vertical 
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hood- driver^ - side section 28. The hood driver's side section 28 includes an 
A 

inturned flange 30 delineating the perimeter of a hood inlet opening, see 
Figures 3 and 4. A grating 32 is disposed within the hood inlet opening. The 
grating is a unitary injection molded part preferably of a Polycarbonate/ABS 
blend. 

The grating 32 includes an endless perimetral flange 34. An endless 
skirt 35 flares inwardly from an outer part of the grating flange 34. As best 
seen in Figure 4 the grating flange and skirt 34,35 together define a gasket 
receiving recess 36. A gasket 38 in the form of an endless o-ring of 
rectangular cross section is positioned in the recess 36. The gasket 38 coacts 
with the hood and grating flanges 30,34 and the skirt 35 to form a perimetral 
seal around the hood air intake opening. 

The grating 32 includes a perimetral projection 40 extending from an 
outer portion of the flange 34 oppositely from the skirt. The perimetral 
projection 40 generally lies in the contour generated by the hood driver's side 
section 28. As is best seen in Figure 3 and 4, the hood and grating flanges 
30,34 and the perimetral projection 40 define an endless surface water 
collection recess 42 surrounding the grating flange. 

Referring now to Figures 5 - 10, it will be seen that the grating 32 is an 
integrally molded plastic part. The grating 32 includes a plurality of grating 
registration and locking clips 44. As is best seen in Figure 8-10 each of the 
locking clips includes a cam surface 45 which coacts against the inner 
perimeter of the hood flange 30 when the grating is inserted in the hood air 
intake aperture. The action of the cam surfaces 45 as the grating is snapped 
into the aperture, is to cam each of the clips 44 inwardly until the cam surfaces 
have passed the flange 30. Once the cam surfaces 45 have passed the flange 
30, the inherent resiliency of the clips returns them to their normal positions as 
shown in the drawings, such that clip lock surfaces 46 overly and engage the 
hood flange 30 to lock the grating in place and trap the gasket 38 in the gasket 
recess 36. 
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- As is best seen in Figure 5, the grating flange 34 includes a generally 

horizontal base section 48 and a rearwardly sloping front section 50 extending 

upwardly from the base to the top. Baffles 52 extend across the inlet opening. 

The baffles are connecting at their ends to the skirt 35, so that each baffle 

extends from a forward connection downwardly and rearwardly. The baffles 

also slope inwardly and forwardly from outer to inner edges 53o,53i. 

Referring to Figures 2 and 3, a conduit section 54 is provided. The 

conduit section 54 is secured at 55 ( to the hood and fender assembly 22 

immediately below the^^^f^^e^section 28. A lower part of the conduit 

section 54 forms a trough or gutter 56. The conduit section 54 has fore and 

aft connections to the hood d riv g r' s^side section 28 as shown at 57 in Figure 2. 

-a 

The conduit section is further connected to the hood top section 26 as 
indicated at 58 in Figures 2 and 3. Thus, the conduit section 54 and the hood 
and fender assembly 22 are fixed together to define an air inlet conduit within 
the hood. 

Referring to Figure 3 in particular, the air inlet conduit includes a 
vertical wall section 60. The wall section 60 is spaced from and aligned with 
the hood inlet opening such that the hood^- drivoi ^ g side section 28, the wall 
section 60 and other parts of the conduit section 54 together define an 
enlarged chamber or plenum 61 into which air from the intake opening flows. 
The conduit section 54 includes an inturned part 62 aligned with the top part 
of the hood flange 30 such that the two coact to define a constriction or choke 
64 for air flowing from the plenum 61 downstream toward the air filter intake 
conduit 25. 

A corrugated, flexible boot 65 is provided. The boot 65 is secured to a 
top part 66 of the conduit section 54. The securement of the boot 65 to the 
top part 66 is around a conduit outlet opening 68 such that the boot 
communicates air flow between the choke 64 and the air filter inlet conduit 25. 
A cage 70 is secured in an outlet opening of the boot 65. The cage functions 
to maintain appropriate perimetral configuration of the boot and to assist in 
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bringing the boot into engagement with the air filter inlet conduit 25 whenever 
the hood assembly 22 is moved from its open position as shown in phantom in 
Figure 1 to a closed and operating position as indicated in solid lines. 

Operation 

Assuming the tractor 15 is traveling at highway speeds in a rainstorm, 
rain striking the hood 22 along with spray from other vehicles will tend to form 
a water film on the hood. As the water flows along the ■ drivor' G side section 
28, some will flow into the water collection recess 42. Once in the recess some 
of the water will flow downwardly along the flange front section 50 and find its 
way out of the recess. Other of the water may be blown rearwardly along an 
upwardly and rearwardly sloping top section of the flange 34. 

Air is drawn through the grating as indicated by the arrows in Figure 3. 
Water striking the baffles 52 will tend to flow downwardly along them and may 
flow into the plenum 61 and then drop to the gutter 56. Because of the 
inward and downward slope of the baffles 52, air flow tends to be directed 
downwardly as indicated by the arrows causing a somewhat turbulent condition 
such that water entrained in the air in the plenum will tend to rain out into the 
gutter 56 or strike the wall 60 and flow down it. 

As the air flows upwardly through the choke 64 the air velocity 
increases and through the earlier described phenomena remaining entrained 
water tends to rain out as indicated by the droplets shown in the choke in 
Figure 3. The water "raining" from the air as it passes the choke also drops 
into the gutter 56. Water gravity flows from the gutter 56 through front and 
rear drain openings 74, 75, Figure 2. 

Once the now substantially dry air has passed the choke 64 it flows 
downwardly through the opening 68, the boot 65 and the cage 70 into the air 
intake conduit 25. 

Although the invention has been described in its preferred form with a 
certain degree of particularity, it is understood that the present disclosure of 
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the preferred form has been made only by way of example and that numerous 
changes in the details of construction, operation and the combination and 
arrangement of parts may be resorted to without departing from the spirit and 
the scope of the invention as hereinafter claimed. 


